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(57) Abstract 

A sampling and assay device comprises a tubular enclosure (10) which is provided adjacent one 
end with one or more transverse barriers (19) to form separate compartments for respective chemical 
components. The device further comprises a sample swab (20) at least partially disposed within a 
cap-shaped shuttle (24). The swab is arranged to be moved longitudinally of the tubular enclosure to 
correspondingly displace the shuttle (24) and rupture the barrier or barriers (19) in order to mix the 
chemical components. 
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Sampling and assay device 

This invention relates to a single-shot sampling and 
assay device, particularly but not solely for carrying out a 
hygiene test using ATP-bioluminescence. 

Many biological and chemical assay procedures require 
5 a number of substances to be combined so as to effect some 
chemical or physical reaction. For example, a test for a 
substance X may rely on its ability to react with a substance 
Y so as to produce a substance Z, where substance Z may have 
a suitable indicative characteristic such as its colour. 

10 In certain circumstances, such a test may be 

complicated by associated factors, for example, the chemical 
instability of one or more of the test reagents, and therefore 
require additional stages to be included in the procedure. 

For example, in hygiene tests based upon the ATP- 

15 bioluminescence reaction, a number of precise quantities of 
reagent are typically required to be combined, and therefore 
the testing procedures tend to be very laborious and error 
prone. An example of such a test is that for Adenosine 5 1 - 
Triphosphate (ATP) using the enzyme Firefly Lucif erase. Being 

20 a chemical component common to all living cells, ATP is found 
in very low concentrations in foodstuffs due partly to the 
presence of micro-organisms. The level of ATP in a specimen 
may therefore be used as an indicator of general hygiene 
conditions. Bioluminescence testing enables the quantity of 

25 ATP in a sample to be accurately determined by measuring the 
degree of luminescent reaction between the sample and a 
critical quantity of Firefly Lucif erase, using a photometer or 
luminometer. 

A variety of procedures and devices have been suggested 
30 for carrying out such tests, in which precise quantities of the 
required chemical reagents, in either liquid or lyophilised 
form, are segregated within the body of an assay device, so as 
to be combined upon the introduction of a specimen, typically 
carried upon a swab. 

It is known for such devices to comprise foil seals or 
barriers in order to isolate the reagents from one another. 
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However, the majority of these devices are unsatisfactory due 
to the inherent complexities of their construction and due to 
inefficiencies of the various means provided for rupturing the 
seals and for combining the exposed reagents. 
5 We have now devised a device which overcomes the 

limitations of existing assay devices and provides a more 
easily manufactured and more efficient mechanism by which the 
segregated testing reagents are released and combined. 

In accordance with the present invention, there is 

10 provided a sampling and assay device, comprising a tubular 
enclosure provided adjacent one end thereof with one or more 
transverse barriers to form separate compartments for 
respective chemical components, and a swab having its head at 
least partially disposed within a cap-shaped shuttle, the swab 

15 being arranged for movement longitudinally of said tubular 
enclosure to correspondingly displace the shuttle and rupture 
said barrier or barriers in order to mix said chemical 
components . 

Preferably said barrier, or each of said barriers, 

20 comprises a foil membrane. 

Preferably the swab includes a stem attached to a plug 
or stopper which is, initially, partially inserted into an open 
end of the tubular enclosure. Depression of the plug or 
stopper, to cause it to become fully inserted, displaces the 

25 swab and the shuttle, thereby rupturing the barrier or 
barriers. Thus, in use, the swab is removed, used to take a 
sample (typically by wiping over a surface to be tested) and 
is then re-inserted into the tubular enclosure for transit 
before subsequently being fully depressed. Preferably the plug 

30 or stopper forms part of a handle which includes a latching 
finger which requires lateral depression before the swab can 
be displaced longitudinally to rupture the barrier or barriers. 

Preferably the shuttle comprises one or more 
projections or fins on its leading end, arranged to rupture the 

35 barrier or barriers with a minimum force and encouraging them 
to tear in a regular manner. 

Preferably the shuttle is formed as a light 
interference fit within the tubular enclosure and its leading 
end is formed with one or more apertures, to effect an 
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efficient mixing of the chemical components forced through said 
apertures and onto the swab. This action may be arranged to 
provide a brake against the depression of the swab and shuttle 
to ensure adequate time for dissolution of the reagents. 
5 Preferably a pair of the barriers form the opposing 

walls of a container or reagent pot, which is secured within 
the tubular enclosure. 

Preferably the tubular enclosure comprises a main body 
part and a cap-shaped end member closing one end of the main 

10 body part. Preferably the reagent pot is inserted into the 
cap-shaped end member and then this end member, containing 
another of the chemical components, is fitted and sealed onto 
the end of the main body part: more particularly, the cap- 
shaped end member and main body part may be fitted onto 

15 opposite ends of a tubular collar, which gives rigidity to the 
construction. 

It is typically required for the head of the swab to be 
pre-moistened: the tubular enclosure is sealed to prevent 
evaporation from the swab head during the period between 
20 manufacture and use of the device. However, some evaporation 
can occur through the wall of the enclosure. We have now 
devised an arrangement for preventing this. 

Thus, also in accordance with this invention, there is 
provided a sampling and assay device, comprising a tubular 
25 enclosure, a pre-moistened swab disposed within said tubular 
enclosure, and a metal foil wrapped around and adhered to the 
outer surface of said tubular enclosure. 

It will be appreciated that the metal foil (typically 
aluminium foil) acts as an impermeable barrier to moisture and 
30 so prevents loss of moisture from the swab. 

Preferably the metal foil is laminated to a pre-printed 
or otherwise marked paper or polymer outer surface layer, to 
form an identifying label for the device. Preferably the metal 
foil is provided with areas on which the user may write 
35 additional information, e.g. the date and/or place at which a 
sample is taken. 

An embodiment of the present invention will now be 
described by way of example only and with reference to the 
accompanying drawings, in which: 
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FIGURE 1 is a longitudinal section through a combined 
sampling and assay device in accordance with the present 
invention, the device being shown prior to use; and 

FIGURES 2 to 4 are views, on a larger scale, of 
5 alternative profiles for the end of the shuttle of the device. 

Referring to Figure 1 of the drawings, there is shown 
a combined sample and assay device which comprises a tubular 
enclosure formed from a main body part 10 and a cap-shaped end 
member 12 fitted over opposite ends of a tubular collar 14. 

10 The end member or cuvette 12 contains a volume of liquid 16 and 
is sealed by a reagent pot 18 before being fitted onto the 
collar 14. The reagent pot 18 comprises a ring-shaped housing 
which is sealed across its opposite ends by metal foil 
membranes 19: the reagent pot 18 contains a lyophilised 

15 reagent. The device further comprises a swab having an 
absorbent head 20 carried on a stem 21, the swab being inserted 
into the main body 10 and held in place by a plug part of a 
handle 22, attached to the opposite end of the swab stem 21, 
being partially inserted into the upper end of the main body 

20 10. The swab head 20 is located within a cap-shaped shuttle 
24, which has one or more apertures formed through its leading, 
conical-shaped end. Preferably there is a small clearance 
between the swab and the internal surface of the shuttle 24 to 
optimise, in use of the device, the flow and mixing of reagents 

25 with the sample on the swab head 20. The shuttle 24 is 
positioned within the collar 14 and is temporarily held in that 
position, preferably by being a sprung interference fit within 
the collar 14 : a rim 15 around the top of the collar 14 
prevents the shuttle 24 being withdrawn when, in use, the swab 

30 is withdrawn from the device. However, although the shuttle 
is shown in Figure 1 as extending to the top of the collar 14, 
instead it may be substantially shorter and enclose only a 
lower end portion of the swab head 20. 

In its manufactured condition as shown in Figure 1, the 

35 swab head 20 is pre-moistened with a swab solution and a 
tamper-evident seal (not shown) is formed over the handle 22 
and the upper end of the main body part 10. In use, the latter 
seal is broken, the swab is removed and its head 20 is wiped 
over a surface to be tested, then the swab is inserted again 
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into the tubular enclosure. At this stage, the swab may be 
stored or transported before activating the reagents of the 
device. When an operator wishes to initiate the reaction (e.g. 
after transporting the device to a luminometer) , the swab is 
5 now fully depressed within the tubular enclosure 10 , 12. 

In order to depress the swab into its tubular 
enclosure, it is necessary first to depress laterally a 
latching finger 23 of the handle 22, the finger 23 otherwise 
abutting the end of the body part 10. Then in depressing the 

10 swab, the shuttle 24 is displaced longitudinally of the device, 
causing the shuttle 24 to rupture the membranes 19 of the 
reagent pot 18. All or most of the lyophilised contents of the 
reagent pot 18 are thereby forced out into the liquid 16. The 
shuttle 2 4 is further displaced into the cap-shaped end member 

15 12 of the device, in which it is a close sliding fit. The re- 
hydrated reagent, resulting from the mixture of the lyophilised 
contents of the pot 18 with the liquid 16, is forced up through 
the apertures in the end of the shuttle 24 and into contact 
with the swab head 20. The liquid may also be forced through 

20 the swab head, thus increasing contact between the reagent and 
the sample on the swab head. 

Use of the shuttle 24 improves the membrane-piercing 
action, as compared with use of the swab head alone. Also the 
shuttle promotes an increased mixing of the lyophilised reagent 

25 from the pot 18 and the liquid 16 in the cuvette 12. In 
addition, the arrangement may be such that sufficient back- 
pressure is generated by the restricted flow of re-hydrated 
reagent through the shuttle apertures, that the speed of 
depression of the shuttle is limited, and the shuttle enters 

30 the liquid 16 in the cuvette 12 at a uniform rate, thus 
optimising the mixing process. If the reagents are sensitive 
to shear, preferably the user pauses before completing the 
depressing action. A further advantage of the use of the 
shuttle is that it prevents direct contact between the pre- 

35 moistened swab and the reagent in the pot 18: this direct 
contact is undesirable in the case of certain reagents. 

In the case of an ATP-bioluminescence test, the 
material in the reagent pot 18 comprises an enzyme, typically 
firefly luciferase, and the liquid 16 in the cuvette 12 



Printed from Mimosa 02/11/01 14:20:07 Page: 7 



WO 97/23596 PCT/GB96/03166 

6 

comprises an appropriate diluent. After the swab has been 
depressed to enable the chemical components to mix and pass to 
the swab head 2 0 for any reaction with its sample to occur , the 
device is inserted into a luminometer to detect and measure any 
5 light output. For this purpose, the shuttle 24 and the cuvette 
12 are transparent. 

It is important for the membranes 19 of the reagent pot 
18 to rupture in a controlled manner, so that after rupture 
they do not obscure the side wall of the device, through which 

10 any light emission is to be observed. The end of the shuttle 
24 may have a simple conical shape, as shown in Figure 2. 
Preferably however, the end of the shuttle 24 is provided with 
a series of radiating fins 26, as shown in Figure 3 or 4 . 
These fins reduce the force required to puncture the membranes 

15 19, which in turn allows the use of longer and/or more flexible 
swabs without unacceptable buckling. The fins 26 also prevent 
contact between the leading end of the shuttle 24 and the 
bottom of the cuvette 12 (which might trap solid reagent) . The 
fins 26 further ensure that the membranes 19 tear in a regular 

20 manner, with minimal risk of obscuring the side wall of the 
device. Moreover, the fins 26 ensure that the lower membrane 
of the reagent pot 18 is ruptured without compacting the 
lyophilised reagent in the pot (which would undesirably 
increase the dissolution time) . 

25 As previously mentioned, in the device as manufactured, 

the swab head 20 is pre-moistened. Although the swab is 
contained within a sealed enclosure, some of the moisture can 
evaporate through the wall of the main body part 10 of the 
device. In order to prevent this, an aluminium foil (not 

30 shown) is adhered around the outside of the body part 10 of the 
device: this foil extends the full length of the body part 10 
and around its full circumference and may overlap the joint to 
the collar 14 and/or cap 12 to improve security against loss 
and improve the moisture barrier. The foil is printed or 

35 otherwise marked to form an identifying label of the device, 
and is preferably formed with areas on which the user may write 
further information, e.g. the date and place at which the 
sample is taken. The foil thus avoids the need to package the 
device in a sachet or the like. A further advantage of the 
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the device to be detected 
inadvertently fall into a food 
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1) A sampling and assay device, comprising a tubular 
enclosure provided adjacent one end thereof with one or more 
transverse barriers to form separate compartments for 

5 respective chemical components, and a swab having its head at 
least partially disposed within a cap-shaped shuttle, the swab 
being arranged for movement longitudinally of said tubular 
enclosure to correspondingly displace the shuttle and rupture 
said barrier or barriers in order to mix said chemical 
10 components, 

2) A device as claimed in claim 1, in which the or each 
said barrier comprises a foil membrane, 

3) A device as claimed in claim 1 or 2 , comprising a 
container disposed within said tubular enclosure, and 

15 comprising a pair of said barriers which form opposite walls 
of said container. 

4) A device as claimed in any preceding claim, in which 
said tubular enclosure comprises a main body part and a cap- 
shaped end member closing one end of said main body part. 

20 5) A device as claimed in claim 4, in which said main body 

part and cap-shaped end member are fitted to opposite ends of 
a tubular collar. 

6) A device as claimed in any preceding claim, in which 
said shuttle seats as a light interference fit within said 

25 tubular enclosure. 

7) A device as claimed in any preceding claim, in which 
said shuttle is formed at its leading end with one or more 
apertures or through-passages. 

8) A device as claimed in any preceding claim, in which 
30 said shuttle is formed at its leading end with at least one 

projection. 
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9) A device as claimed in claim 8, in which the or each 
said projection comprises a fin. 

10) A device as claimed in any preceding claim, in which 
said swab includes a stem attached to a plug or stopper which 

5 fits into an open end of said tubular enclosure. 

11) A device as claimed in claim 10, in which said plug or 
stopper includes a latch which requires lateral depression to 
enable said swab to be displaced sufficiently, longitudinally 
of said tubular enclosure, to cause said shuttle to rupture 

10 said barrier or barriers. 

12) A device as claimed in any preceding claim, in which 
said swab is pre-moistened . 

13) A device as claimed in any preceding claim, further 
comprising a metal foil wrapped around and adhered to the outer 

15 surface of said tubular enclosure. 

14) A sampling and assay device, comprising a tubular 
enclosure, a pre-moistened swab disposed within said tubular 
enclosure, and a metal foil wrapped around and adhered to the 
outer surface of said tubular enclosure. 

20 15) A device as claimed in claim 14, in which said metal 

foil is laminated to an outer surface layer which is marked, 
or able to be marked, with written or printed information 



1 
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FIG. 4 

FIG. 1 

SUBSTITUTE SHEET (RULE 26) 
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